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HE comment by Burt, Klevans, and Wu’ (BKW) 
Ton the note by Morris’ contains a modification 
of the plasma dispersion expression that can be of 
value if it is properly qualified. BKW added a term 
that is necessary only when the exchange effect is 
important; this in no way contradicts the results 
presented by Morris for damping of quantized longi- 
tudinal electron oscillations in a nondegenerate 
plasma. 

The relations giwn by 3lorris derive directly from 
the random phase approxinxitiss for 1 rmperatures 
higher than the degeneracy value. Obviously, BKW 
do not wish to  imply that exchange is a dominating 
factor abort. the degeneracy temperature, where 
electrons behave as a classical gas. Therefore, clari- 
fication seems necessary. 

The first three paragraphs of the original note” 
carefully define and justify the region of applica- 
bility of the dispersion relations. The reference to  
the k‘ order of the exchange effect is presented as a 
direct potation from Bohm and Pines.3 Most of the 
latter part of the note details plasma properties 
along the boundaries dictated by the initial as- 
sumpt ions : the region of reasonable approximat ion 
is the nondegencrate plasma, where the exchange 
effect is nil. 

The follo~vii~g excerpt from the original manu- 
script (received 20 March 1963 by the Physics of 
Fluids), ~vhence the note’ by Morris \vas extracted, 
supports the present viewpoint: 

“ In  19.52 Rohm and Pines4 introduced a quantum 
treatment of electron behavior at metallic densities. 
This ‘random phase ap~roximation’~*~-’* solved the 
collective Hamiltonian including long-range, linear 
coupling between electrons and ‘plasmons.’ The 
plasmons are quantizcd modes of plasma oscillations 
or lon--momc~nt wn (long w:twlrngth) (.\;citations of 
the c.lcctroii gab.  1 1 1 t h  1oiig-r:qg~ ~ ~ I ~ ~ ~ ‘ t r o ~ i - - p l a ~ ~ n o ~ ~  
coupling added a qiiairt urn corrwtioll to  the dis- 
persion expression for the classical thermal plasma. 

r .  

random phase approximation fails ; therefore, in 
short-wavelength or lowdensity zero-temperature 
limits the ‘ ‘ exchange” frequency ~ h i f t ’ ~ . ’ ~ - ’ ~  must 
be tacked on. 

AwqD = - (3wD/40)(k/K)*. (5) 

While this point of strain in the Bohm and Pines 
presentation attracts much attention, the fact re- 
mains that a large part of plasma technology resides 
in the range of high temperatures. Here the random 
phase approximation performs adequately for low 
as well as high d e n ~ i t i e s . ” ~ ~  

Symbols in the preceding two paragraphs are 
defined there and in the referescc note with the 
rxcepiion oi K which is the wave number equivalent 
of electron momentum at  the Fermi level. 

-1lthough the criticisms by B I Y  do not apply for 
the conditions used by Morris, the extension of the 
theory is gratifying; it will add to  the understanding 
of the damping mechanism for longitudinal electron 
oscillations in plasmas where exchange effects must 
be considered. 
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